Genomic instability: The cause and effect of BCR/ABL tyrosine kinase.
Genes encoding c-ABL kinase and BCR protein are targeted by yet-unknown mechanisms causing DNA double-strand breaks resulting in the generation of a chimeric gene encoding BCR/ABL fusion tyrosine kinase. BCR/ABL kinase displays transforming activity because of its constitutive kinase activity causing deregulated proliferation, apoptosis, differentiation, and adhesion. Moreover, BCR/ABL kinase is able to facilitate DNA repair, prolong activation of G2/M and S cell cycle checkpoints, and elevate expression of the antiapoptotic protein Bcl-X(L), making malignant cells less responsive to antitumor treatment. BCR/ABL may also stimulate generation of reactive oxygen species and enhance spontaneous DNA damage in tumor cells. Unfortunately, BCR/ABL kinase compromises the fidelity of DNA repair mechanisms, thus contributing to the accumulation of additional genetic abnormalities that lead to resistance to inhibitors such as imatinib mesylate and to malignant progression of the disease. Therefore, chronic myelogenous leukemia cells display mutator phenotype.